Summary. This article explores to what extent married middle-aged individuals in Europe are governed by the risk of experiencing divorce, when shaping their physical appearance. The main result is that divorce risks, proxied by national divorce rates, are negatively connected to body mass index (BMI) among married individuals but unrelated to BMI among singles. Hence, it seems that married people in societies where divorce risks are high are more inclined to invest in their outer appearance. One interpretation is that high divorce rates make married people prepare for a potential divorce and future return to the marriage market.
Introduction
A wide variety of studies have connected the status of being married or having a partner to a range of positive primary outcomes, such as longevity, health, income, wealth and overall life satisfaction (Hu & Goldman, 1990; Coombs, 1991; Joung et al., 1994; Waite & Gallagher, 2000; Van Poppel & Joung, 2001) . Spouses may benefit from household economies of scale and specialization gains as well as supporting each other materially, emotionally and socially, though marriage 'selection' rather than 'protection' may account for some of the positive correlations (Goldman, 1993; Murray, 2000) . Hence, attracting a 'high quality' partner seems essential for single individuals, but the success rate is dependent on the individual's own value in the marriage market (Becker, 1974 (Becker, , 1981 . Naturally, this value is a complex mixture of characteristics, ranging from, for example, personality, physical attractiveness and health to education, earnings, wealth and social status. Many of these features are determined rather early in life. Genetic predispositions govern significant portions of one's looks and personality, and most people have completed their formal education well before the age of 30. The marriage-market literature has focused on education and wage among rather young people, generally finding positive assortative mating (Lam, 1988; Mare, 1991; Bloch & Ryder, 2000; Nakosteen et al., 2004) . This paper departs from the previous literature by viewing marriage-marketrelated incentives and behaviour from a different angle. Focus is set on to what extent married middle-aged individuals in Europe are governed by the risk of experiencing divorce, when shaping their physical appearance. The rationale is this: while many other components that determine one's marriage-market value may be rather fixed for middle-aged and older individuals, the body constitution is under the continuous influence of dietary and exercise behaviour. Thus, moderate intake of food and drink and regular physical exercise are options available to control one's BMI as a way to act precautionary in order to stand well prepared for a potential future re-entering into the marriage market.
The norm on what is perceived as an appropriate and attractive body shape varies over time as well as between cultures. During major parts of human history, food has been a scarce resource not exceeding subsistence level by far. Hence, a somewhat 'prominent stature' has sometimes been considered desirable since, in contrast to being thin, it signalled wealth as well as good health and fertility. Eligibly, being of considerable size is still viewed as desirable in some cultural settings. For instance, the social recognition and respect of Japanese sumo wrestlers is well known. Among the Annangs of Nigeria, young women traditionally spend time in so-called 'fattening rooms' in order to get in shape for attracting a man to marry (Brink, 1995) .
During the 20th century, shortage of food has become a lesser problem in the Western world and the risk of famines has been virtually eliminated. Since the 1970s, factors such as decreasing real price of food, lower physical calorie expenditure at work, aggressive marketing and increased establishment of fast food restaurants, have contributed to a development where overweight and obesity have in fact become an exploding public health problem (e.g. Philipson, 2001; James et al., 2001; Chou et al., 2004; Helmchen & Henderson, 2004) . Hence, the potential positive link between health and a rather massive body constitution has been reversed. Consequently, the current Western norm favours slenderness and fitness. Whereas there is a negative association between socioeconomic status and body mass in developed societies, at least for women, the opposite is true in developing societies, where the growth of body mass over time has been found to be associated with socioeconomic status (Ball & Crawford, 2005) . Attitudes towards obesity and thinness in different societies are congruent with these results (Sobal & Stunkard, 1989) . Overweight and obesity are associated with negative discrimination in at least three main areas in the Western world: employment, education and health care (Puhl & Brownell, 2001) . Obese persons are less healthy and earn less than the general population (Cawley, 2004; Lundborg et al., 2006) , are considered as less preferred dating as well as sexual partners, and are less likely to marry (Sobal et al., 1995; Chen & Brown, 2005; Fu & Goldman, 1996) .
Overweight and obesity are generally the result of a surplus in energy balance stemming from excess food intake in relation to needs. Naturally, the body constitution is under the influence of individual behaviour and, hence, affected by more or less deliberate choices made by the individual over the life-course. Further, forming one's bodily shape in either direction is a rather long-term process. From a traditional health-economics perspective à la Grossman (1972) , one may therefore view exercise and dietary behaviour as investments (or disinvestments) in health and attractiveness (Bolin et al., 2006) .
The incentives to make the considered health/attractiveness investments in order to gain a high value on the marriage market vary with marital status. Singles face greater expected returns than happily married individuals. However, all marriages do not turn out to be for life, and divorce rates are increasing, yielding a steady influx of formerly married individuals into the marriage market. Indeed, marriage has been found to be associated with weight gains and divorce with weight loss (Jeffery & Rick, 2002) . Since weight change is a long-term process, not only single and separating individuals may be concerned about their outer appearance from this respect, but also married individuals have a precautionary motive to be slender and prepared for a potential future as divorced (or widowed for that matter), a motive that increases with the risk of divorce.
The main purpose of this paper is to analyse whether such a motive may influence married individuals to make health investments resulting in an 'appropriate' bodily stature, proxied by their body mass index (BMI). Naturally, it is impossible to measure the actual risks of divorce within individual marriages. Instead, the national divorce rate is used as a proxy for all married people. Singles should be less affected by the national divorce risk as they already are in the marriage market. Thus, the basic theory posed, is that married individuals have some perception of divorce risks on a general basis, and that these risks are negatively correlated with their BMI, whereas there is no such correlation for single individuals.
An alternative, yet similar theory is that the causal link is just the opposite: divorce risks are high in populations where married people continue to compete in the marriage market by keeping themselves in trim. However, both theories are built on the same basic premise: married people are influenced by marriage market conditions and incentives when deciding upon investments in their outer appearance (BMI). Either they live under cultural conditions allowing them to continue to compete in the marriage market, or they prepare themselves as a consequence of high expectations of becoming divorced, hence re-entering the marriage market. Regardless of the exact timing, origin and magnitude of the two possible underlying causal arrows, they both give rise to the same public health-related suggestion: dynamic marriage markets, implied by high divorce rates, are associated with low BMI among the married. In other words, the main empirical hypothesis is that the national divorce rate is connected to the BMI of married, but not single, individuals.
Marital life-courses and expectations are certainly not the only factors associated with body weight. Socioeconomic status captured by occupation or education correlates negatively with BMI, obesity prevalence and weight gain in developed societies (Matthews et al., 1999; Ball & Crawford, 2005) . Moreover, labour market status may affect BMI. Being employed may be associated with a more active lifestyle compared with those being unemployed. On the other hand, many jobs are sedentary, possibly leading to less expenditure of calories. In line with this, Ruhm (2000) found unemployment rates to be negatively related to BMI. Alcohol has a high caloric content but there is mixed evidence as to whether or not alcohol consumption contributes to weight gain (see e.g. Prentice, 1995) . Metabolic rates are higher among smokers than among non-smokers; smokers generally weigh less than non-smokers, and quitting smoking is often associated with a weight gain (Klesges et al., 1989; Pinkowish, 1999) . Body mass index has been found to be negatively associated with functional ability, as measured, for instance, through ADL limitations (Ferraro & Booth, 1999; Kaplan et al., 2003; Sulander et al., 2005) . More generally, both functional ability and health limitations may function as barriers to conduct physical exercise, which, in turn, may affect BMI (Ford & Herman, 1995; Ford et al., 2003) . There are also results indicating that the above processes may be different for men and women (Williamson & O'Neil, 1998; Sobal, 2004; Cawley et al., 2004; Bolin et al., 2006) .
Divorce rates differ among European countries. The SHARE (Survey of Health, Ageing, and Retirement in Europe) data collection project provides an opportunity to control for the individual factors mentioned above, analysing to what extent Europeans, in their physical-attractiveness investment behaviour, are influenced by their risk of divorce.
Data
The Survey of Health, Ageing, and Retirement in Europe (SHARE) data collection project provides a multidisciplinary and cross-national micro-database of approximately 22,000 Europeans. The first wave of data was collected in 2004. The database contains representative samples from the non-institutionalized population aged 50 and over in respective participating country. Spouses were also interviewed, regardless of age. The eleven countries represent Northern Europe (Denmark and Sweden), Central Europe (Austria, France, Germany, Switzerland, Belgium and the Netherlands) and Southern Europe (Spain, Italy and Greece). In this study, data from Belgium were not included, since they had not yet been collected. The database comprises, inter alia, information on self-reported height and weight, which was used to construct body mass index. The database also contains various health-related and socioeconomic variables such as self-reported health, physical functioning, cognitive functioning, psychological health, well-being, life satisfaction, current work activity, consumption and education. As divorce rates decrease with high age, the sample used in the analysis was restricted to those below 60 years of age. Moreover, a lower age limit was set at 40. Consequently, the analyses were performed on individuals between 40 and 60 years of age. This yielded a sample of 6013 married and 1124 single individuals. The latter category included 551 never-married and 573 divorced individuals. Two-hundred and sixty five widowed individuals were not included as re-marriage frequencies, especially among widows, has been found to be rather low (Chamie & Nsuly, 1981; Haskey, 1999) , which may indicate low participation in the marriage market.
Most married people in the study (aged 40-59) have been married for a long time. Hence, from initially being single, they have adapted to their marital life-course when it comes to social roles and dietary and exercise behaviour.
The design of SHARE follows that of the US Health and Retirement Study (HRS) and the English Longitudinal Study of Ageing (ELSA). A description of methodological issues can be found in Börsch-Supan & Jürges (2005) .
Dependent variable
The dependent variable was body mass index (BMI), calculated by dividing weight in kilograms by the square of length in metres. This variable was constructed using the self-reported information on height and weight. In the sample of married people, the average person had a BMI of 26·27 (men: 26·82; women: 25·91). The corresponding figure among singles was 26·09 (men: 26·63; women: 25·64). There was substantial variation in average BMI across countries (see Table 1 ).
Main explanatory variable
The main focus is set on the potential association between BMI and divorce risk. A simple indicator of relevant, age-specific (40-59) national divorce rates in the studied sample was obtained by dividing the number of divorced by the number of married for each country. This measure was then used as a proxy for general divorce risk (see Table 1 ). The estimated divorce risk varies quite substantially between the countries involved, providing the desired variation. Clearly, there seems to be a south-north gradient in the divorce risk. In Italy, for instance, the estimated divorce risk was 0·02, while the corresponding figure for Denmark was 0·20. Moreover, there seems to be a general negative association among married people between divorce risk and BMI. For instance, Greece had a low divorce risk but a high average BMI, whereas the opposite was true for Denmark.
Individual background variables
Essential background information was included in the form of basic demographic (i.e. age and gender), socioeconomic (i.e. years of education and whether the Table 2 . Overall, the typical married individual was 53 years old, had 11·3 years of education, and reported 1·1 health symptoms. Twenty-five per cent were smokers, 23% consumed alcohol daily or almost daily and 64% were employed. The singles in the sample were rather similar; the typical single was 54 years old, had 11·8 years of education, and reported 1·3 health symptoms. Moreover, 39% were smokers, 21% consumed alcohol daily or almost daily and 62% were employed. Single women had about one more year of education than married women (12 vs 11 years), whereas men were less affected by marital status from this respect. There was no gender difference whatsoever in employment among singles (62% employed) but married men were employed more (76%) and married women less (56%). Further, married and single men were smokers to a higher extent and consumed alcohol more frequently than women of respective marital status.
Methods
The demand for an attractive (i.e. low) body mass was specified empirically as:
where BMI i is the BMI of person i, x i is a vector of explanatory variables including the national divorce risk and individual socioeconomic and demographic characteristics, is the associated vector of coefficients, and ε i is the error term. The influence of the exogenous variables on BMI was estimated via ordinary least squares (OLS).
Results
Firstly, results from the estimation of equation (1), regarding individual background variables, are reported. Secondly, the association between divorce risk and BMI, controlling for these individual background variables, is presented. Thirdly, since there may be special doubts about the appropriateness of treating smoking as an exogenous variable, the impact of excluding smoking as an explanatory variable is evaluated. Fourthly, the possibility that any of the found effects are gender-dependent is tested.
Individual background variables
The first columns of Table 3 report the estimated parameters of the estimation of equation (1) for the married and single samples respectively. For several individual background variables, the effect on BMI is roughly the same regardless of marital status: education ( 0·11, 0·13), employment ( 0·58, 0·36), and number of symptoms (0·44 and 0·65) for married and single people, respectively. Daily activity 26·82 (3·79) 25·91 (4·32) 26·09 (4·75) 26·63 (4·44) 25·64 (4·96)
Exogenous variables

Basic demographic Age
52·94 (4·40)
54·37 (3·09) 52·00 (4·87) 53·59 (3·28) 53·64 ( 0·76 (0·43) 0·56 (0·50) 0·62 (0·49) 0·62 (0·49) 0·62 (0·49)
Health related
Number of symptoms
0·92 (1·13) 1·25 (1·41) 1·30 (1·53) 1·10 (1·38) 1·46 ( 0·35 (0·48) 0·14 (0·35) 0·21 (0·41) 0·30 (0·46) 0·13 (0·33) National divorce rate
0·078 (0·055)
0·087 (0·053) 0·073 (0·056) 0·106 (0·057) 0·104 (0·059) 0·107 (0·055) limitations affected BMI more strongly among married people (0·64) than among singles (0·26, insignificant). The association between being a smoker and BMI was somewhat stronger for single ( 0·96) than for married people ( 0·54). Daily or almost daily alcohol consumption showed a similar effect for married ( 0·60) and single people ( 0·61), but were only significant at the 7% level in the latter case. The estimated difference in BMI between men and women was roughly equal among married ( 1·47) and single people ( 1·37).
Divorce risk
Controlling for these individual effects leaves a marked difference in national divorce-rate effect between the marital statuses (see Table 3 ). Whereas this rate was negatively associated with BMI for married individuals ( 3·28), it was rather unrelated to the BMI of singles ( 0·84, highly insignificant). Thus, the results suggest that, for married people, an increase in the divorce risk by 0·1 (BMI effect: 0·1 3·28z 0·33) would be associated with a change in BMI similar to that of 3 years of additional schooling (BMI effect: 3 0·11z 0·33).
Excluding smoking as an explanatory variable
The above figures are estimated under the assumption that the explanatory variables are all truly exogenous. Strictly speaking, only age and, maybe, gender are completely exogenous in a lifetime perspective. In a generalized human-capital model, all other individual background variables might be seen, at least partly, as the outcomes of simultaneous and interdependent individual decisions. Available crosssection data do not permit a more sophisticated analysis of this issue, but a somewhat closer look at smoking is taken below. Though smoking is clearly linked to BMI, people probably do not start to smoke primarily in order to lose weight, but fear of gaining weight may prevent smokers from quitting (Pomerleau et al., 1993) . Hence, from the perspective taken here, continuation of smoking could be one means by which married individuals react to a high divorce risk, ceteris paribus, diminishing the true divorce-risk BMI effect presented above. However, excluding smoking from the estimations only very mildly affects the estimates (the divorce-risk effect would rise from 3·28 to 3·40, and the influence of the other variables on BMI would remain virtually unchanged). This suggests that the rather cautious approach taken above, including smoking as an exogenous, health-related lifestyle factor, that affects weight, under the assumption that the decision to smoke in general is not connected to weight concerns, is robust.
Gender differences
In order to test for gender differences, separate estimations were made for males and females of respective marital status. A statistical evaluation of the significance of the resulting gender discrepancies was obtained by adding a gender dummy and interactions between this dummy and all the other variables to the original estimations (of equation (1)). The results for married individuals of respective sex are presented in the middle columns of Table 3 . The effect of the divorce-risk variable was similar for females ( 3·2) and males ( 3·1) (main effect significant for both husbands and wives, and needless to say, the associated gender interaction term was highly insignificant, p value=0·94). The only significant interaction effects were those between gender on the one hand and education and alcohol consumption on the other. Education showed a stronger effect on BMI among females ( 0·15) than among males ( 0·06). The effect of daily or almost daily alcohol consumption on BMI was negative among females ( 1·28) and non-existent among males (0·00).
Finally, results from regressions for singles by sex are reported in the last columns of Table 3 . None of the considered gender interaction terms was significant, as revealed in the last column of Table 3 . However, it is noted that qualitatively, the estimated parameters of daily alcohol consumption followed the gender pattern found for married individuals, i.e. that the effect was greater for women. In sum, there was no evidence for gender differences in the effect of divorce rate on BMI, either among married people, or among singles. Indeed, most variables showed similar associations with BMI for males and females.
Conclusion
Some comments on the two major limitations of the study are warranted. Firstly, at present there are no panel-data available from the SHARE data collection project, and cross-sectional data do limit the possibilities for analysis and firm conclusions. Secondly, it should be observed that the national divorce rate was the only nation-specific community variable used, and this rate may well be correlated with other unobserved heterogeneity among the studied countries and, hence, potentially capture other causal mechanisms. However, controlling for a number of individual factors (education etc., correlated with BMI in line with previous empirical research), such mechanisms ought to strike throughout the whole population, affecting people uniformly regardless of, for example, marital status.
That said, this study yielded a rather speculative result. Observed national divorce risks were negatively associated with BMI for married people but virtually uncorrelated with BMI for singles. Hence, it seems that married people in societies where divorce risks are high are more inclined to invest in their outer appearance. One interpretation is that high divorce rates make married people prepare for a potential divorce and future return to the marriage market. Another is, of course, that married individuals, especially in societies where divorce is common, perceive that being overweight may affect spousal relations and more easily lead to divorce than where divorce is more unusual. Contradicting this latter line of reasoning, the association among young married US citizens between overweight and obesity on the one hand, and marital dissolution on the other, is weak (Fu & Goldman, 2000) , whereas there is a negative connection between obesity and the rate at which singles enter marriage (Fu & Goldman, 1996) . It could also be that the causal link between national divorce rates and BMI among married individuals is just the opposite, with married populations continuing to compete in the marriage market by keeping themselves fit, resulting in high divorce rates. Nevertheless, this suggestion is also based on the fundamental idea that marriage market conditions govern the attractiveness investment behaviour of married people. The potential relative strength of any underlying causal arrows going in opposite directions is hard to assess from both theoretical as well as empirical perspectives. From a broader standpoint, any inter-relation between BMI and divorce rates may be viewed as part of the continuous, dynamic process in which individual behaviour, institutions and norms interact to form the culture of society.
A growing literature deals with the role of economic and non-economic incentives in explaining the rise in average BMI experienced in most Western countries (e.g. Philipson, 2001; Chou et al., 2004) . In parallel, marriage-market studies have been conducted focusing on assortative mating and matching processes among individuals of different attributes, mainly regarding education and earnings (e.g. Nakosteen et al., 2004) . However, no prior studies have focused on the marriage-market-related incentives for married individuals of maintaining an attractive physical appearance generated by the increase in divorce rates experienced in most Western countries. The results obtained in this study indicate that international variation in divorce risks may explain some of the spatial differences in average BMI observed across otherwise quite similar nations. In fact, the results suggest that the increase in overweight and obesity experienced in most Western countries would actually have been greater, had the same countries not experienced a simultaneous increase in divorce rates reflecting a more dynamic marriage market.
Further research should aim at analysing the relationship between divorce risk and BMI using other proxies of divorce risk than the one used in the present study. Using measures of divorce risk at more disaggregated levels, such as neighbourhoods, for instance, may be one option. Moreover, the usage of panel-data would allow for better controls of unobserved variables being correlated both with BMI and divorce risks. Among the characteristics determining the value in the marriage market from a dynamic perspective, BMI has the advantage of being comparatively changeable over the lifecycle and under the direct influence of individual choices and behaviour. After all, it is impossible to, for example, decrease one's educational level and very few people over the age of 40 engage in formal schooling. Hence, BMI may serve as a mirror into how marriage-market-related incentives affect the behaviour of middle-aged individuals.
